established the appropriate technical configuration for using PDAs in groups without jeopardising personal data and the students are providing a variety of insights into both the pros and cons of using PDAs. One hurdle has been establishing the necessary 'buy-in' from students for a short-term project but in general feedback so far is positive.
GENERAL BACKGROUND TO THE PROJECT -RETENTION AND SUPPORT
As participation in higher education increases, larger numbers of people from non-traditional backgrounds are entering universities. These students are expected to need more support in becoming familiar with the novelty and complexity of studying new subjects as undergraduates in a large university. They are consequently expected to be the students at most risk of failure to progress beyond the first year of their course and consequently of realising their full potential. Apart from adjusting to the methods of learning and teaching at a university, all students now face unprecedented financial pressures. These mean that the vast majority are forced to take substantial part-time, or even in many cases full-time, work whilst studying fulltime. This can mean that attendance at lectures, seminars and workshops is jeopardised and progress is undermined by breaks in continuity and disruption to group projects. This project sought to explore the use of handheld computers (personal digital assistants, PDAs) in addressing some aspects of this problem and also to begin to explore the cost-effectiveness of institutional support for providing these devices.
PROJECT AIMS:
q to explore the potential of using handheld computers (PDAs) to enrich student learning and provide increased and more responsive and targeted pastoral support, Savill-Smith, C., & Kent, P. (2003) q to explore the economic case for using PDAs on an institution-wide basis, in terms of fee income, PDA failure and attrition rates, administrative support and retention rates 3. PROJECT OBJECTIVES:
To evaluate the potential of student PDAs in q teaching, learning and assessment, q course administration and management and student support and guidance, particularly with students 'at-risk' due to poor attendance, poor performance or poor personal information and organisation skills 4. COMMERCIAL SPONSORSHIP The project grew out of links with Sony UK starting in 2003. The relationship is instructive in illuminating the constraints and motivations associated with links to commerce and industry. The relationship with a highly visible commercial organisation raised many issues, including q Ethics -the thin lines between objective evaluation and product endorsement; the balance of promotional work for the University and for Sony q Timing and logistics -Sony's different operations have schedules and priorities (for example, publication deadlines for BETT) that seemed at odds with each other and with the University's.
TECHNICAL OVERVIEW
The process of bringing changes made to data on a PDA into line with changes made to equivalent data on a host PC is called synchronisation, commonly called 'synching', Hansmann et al.(2003) . This process will normally check both versions of the data in question and if one version has not been changed since the previous 'synch' and the other has, then the most recent version will be written to both devices. If neither has been changed then they are identical and no changes are necessary. If both are changed then there is contention and this can be decided by the desired automatic global setting, for example 'handheld overwrites desktop' or each contention can be flagged for human decision to resolve. This is the process by which appointments and contact details are updated. It is routine where there is a 1:1 relation between the PC and the PDA. Synching a group of PDAs to one PC where some data are public and some are personal is more problematic. Previous work in education recognised this as an ongoing issue, Roschelle, J. et al. (2003) , 
html).
Subsequent mailbase exchanges suggested this continues to be a common problem and possibly one that commercial developers should address more enthusiastically.
RISK ANALYSIS At a preliminary meeting in September 2003, a risk analysis identified the following risks:
Technical Risks:
q Serviceability and reliability q Synching and updating 
PERSONAL DIGITAL ASSISTANTS -A MEANS OF SUPPORTING STUDENTS
q Specifically, between students in the scheme and students marginally above the proposed threshold, and q Also, the ability or otherwise to lodge the proposed deposit. q Accessibility, specifically SENDA-compliance q Exposure to data protection liability, leakage of student personal information q Loss/theft q Low take-up, interest and enthusiasm from students Preliminary work was done in June 2003 using the EDU-PDAs mailbase to get comments from users and experts on serviceability, reliability and synching. The first two gave no cause for concern in relation to any Sony equipment. Synching was a known problem. The equity issues were discussed with SCIT management in order to explore the options once students' reactions were known.
6. SETTING UP THE PROJECT Thanks to support from Sony, the School of Computing and IT (SCIT) has been able to run this small pilot project that attempts to address some of these problems. Sony has lent the School sufficient handheld computers, Sony Clié SJ22, for each student on the first-year of the HND computing course to have one.
Technical and administrative procedures were put in place in September 2003 so that each SJ22 could be 'synched' (that is, the data on the handheld could be backed up and synchronised with a master PC in the University) on a regular basis. This meant that up-dates, alterations and additions to original information could be made easily available to the students. This was especially useful in the students' early days at the University when there were frequent room-changes and other alterations to their timetables. (One student commented how useful this had been when they were still very unfamiliar with university life; another said that the handheld computers 'made everything really easy'.)
The final version of synching was as follows:
1. A staff PC was used with the PDA desktop software. This was synched with a 'master' staff PDA. 2. Files synched to the PC were copied to a Sony Memory Stick. 3. The Memory Stick contents were copied to a School Office PC to a staff user account 4. A profile was established for each student on this PC, identified by student ID (which also identified the PDAs). 5. All the files were copied from the staff profile to each student profile in turn. 6. Students were asked to synch on Fridays. This was the weekly routine. The files came from the authorised copies held by the School. Staff however needed regular reminders to provide lecture notes. All these documents were transformed into PDF format and subsequently read using the free Acrobat Reader for PalmOS.
'Synching' is recognised as a serious issue when a number of machines are being refreshed from one master PC. The ideal situation would be for students to keep personal and public information on their handheld computers and for this information to be up-dated and backedup onto the master PC. Data protection considerations mean that the technical configuration is critical if personal information from one student is not to be backed up to the master PC and then leak down to the handheld computers of everyone else in the group. The University took a conservative position on this issue and was mindful of the implications of the Data Protection Act.
The University already operates a successful 'laptops-for-loan' scheme for students and the procedures for this scheme, specifically the agreement signed by the students to look after the computers, were adapted for the 'handhelds-for-loan' scheme. When many students are extremely short of cash, it is important that the University can create a loan scheme that allows it to lend computers to students without risk. Initially, the arrangement for lending the project handheld computers involved each student making a £50 deposit, as an un-banked cheque, replicating the arrangement used in the 'laptops-for-loan' scheme. This appeared to be a major inhibitor of take-up. After a poor response in the project's first week, it was abandoned and any cheques returned. This made the scheme more equitable but the students were still liable for the replacement cost of the handheld computers. Several students explained that this stopped them being involved in the project.
In the words of the lecturer responsible for the project, "The project team adopted the same system as used by the University Learning Centres when loaning laptops to students. they used a near identical form, and asked for the same £50 deposit. As a result, the number of students taking up the offer of the loan of a PDA was disappointing. Following discussions with senior management in the school, it was decided to waive the requirement of a deposit. However, in retrospect the damage had been done -and an unnecessary worry about the value of the items placed in the mind of the students."
It had been initially intended to target the project at a sub-set of first-year HND Computing students who were identified after initial online diagnosis and profiling as 'at-risk' of academic failure in the early months of their course. The profiles were quite complex and threw up a number of variables that might have predisposed to failure. As there was no specific variable in the profiling that the project could be argued a priori to be likely to influence and as there was also a potential issue of equity (between those students offered a PDA because of profiling and those not offered a PDA because they were profiled as marginally less 'at-risk'), the profiling threshold was not used.
The generic PalmOS emulator running on a PC and data projector was used for an optional PDA training session. Of the 20 students involved in the project, 5 turned up.
7. INTERIM FINDINGS AND FEEDBACK 7.1 Positive Students have been very positive about their involvement in the project. They have been impressed with the size, performance, functionality and styling of the SJ22 and they consider the machines good value-for-money. They have commented very favourably on the battery life and earlier research with other universities suggested that there would be few, if any, problems with serviceability or reliability.
The lecturer responsible for the project said, "The initial response from students was very positive. When the functionality, in respect of supporting their studies, was described they were excited by the potential."
One student said, "the whole PDA experiment itself is good with the lecture notes and timetable being available to us" whilst another said,
"I think that the device is good to use and I am using to for (sic) my note and doing some revision in my spear (sic) time. I am also using it for my University timetable"
A third said, "Yes I am finding it useful I am keeping notes on it and storing some course work on it, I am also using the diary"
and a fourth, "it has been a help in getting to lessons on time and making basic notes when I haven't got pen and paper at hand in the lectures"
Lastly, "I have been using it mostly for the timetables and calendars."
In informal interviews, the students talked about using the lecture notes on the handhelds. These notes meant that they could refer to lecture material from previous weeks to help understand their current lectures and could refer to lecture material in their practical workshop sessions. One student said he would, "fire it up and have a look at lectures" There is a need for longer-term trials in order to allow students to invest the up-front effort of loading and maintaining their personal data in a device, as their sole PIM device over any others they might own or use, for example their mobile 'phone or Filofax. Finally, the students seemed to like the dedicated data entry script, Graffiti, and thought it fun to use -it may hold the same arcane attraction for young people as the sub-cultural language of 'txt'.
Negative Early negative issues raised informally with the Course Leader included:
q Some students wanted wireless-connectivity, web and email access, support for Microsoft applications (especially Word). q Some students wanted a smartphone q Some students were unhappy with a non-Microsoft environment.
In group discussions with the students, it was clear that not all of the applications on the handheld were intuitive and that the group had insufficient induction and training in using the machines. It became apparent that they thought Memory Sticks (which they all regarded as expensive) were essential for personal data storage, saying, "Also I did not really like the price of the memory sticks available for the PDA so I really haven't been able to use it to its full potential". Some other students believed that a home PC with an Internet connection was necessary if they were to download extra software, for example, "I have not really used it for anything else because I do not have an Internet ready computer at home. I think the device would be better if it was sold with MS word already installed. I would have used it a lot more". These misunderstandings were exacerbated by the synchronisation configuration adopted by the University, for example, "I have found that when we get our lectures downloaded everything I put on it is wiped off. I think that is because I have not got a memory stick". A more mature system could easily be contrived that would preserve the security of personal data whilst allowing students to back up personal data, access email and download software via the University PC at the weekly 'synch'.
The University has been very keen to explore procedures that would ensure that a permanent and large-scale version of the project, using handheld computers to support students across the university, was economically viable. It needed to evidence that students would recognise the value of the handheld computers and thus allow the university to create the necessary pool of handheld computers for loan. In this project, the students were lent the handheld computers without any financial deposit and were made responsible for its safekeeping. Unfortunately, this responsibility meant that some students felt inhibited about using the handheld computers in public places, especially buses and trains, because of the risk of mugging. One said, " . .. . didn't want to carry such an expensive piece of equipment with me around university in case it got stolen" 8. FINAL FINDINGS AND FEEDBACK At the end of Semester Two, an informal focus group was held to identify usage and problems.
There were several recurrent themes: q Students nearly all had sophisticated up-to-date mobile 'phones which they used some PIM activity, and thought the PDA inferior and was an extra gadget to carry q Not many students travelled by public transport and so could not use their PDAs whilst travelling q Most students did not have sophisticated PIM strategies. q Usability -reading the screen, especially PDF-based presentations, and entering data There was however considerable variety in their responses. Retrieving the loaned PDAs has in some cases been problematic.
OUTCOMES, PLANS AND IMPROVEMENTS
The project is scheduled to feature in several forthcoming conferences in the national and international academic learning technology field (as well as one addressing social exclusion organised for the North West Development Agency).
